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Figure 1: The similarity with which users writing in different
languages rated the same London attractions on TripAdvisor. Each
cell gives the mean correlation of the star ratings between a pair of
languages.
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Abstract
The number of user reviews of tourist attractions, restau-
rants, mobile apps, etc. is increasing for all languages; yet,
research is lacking on how reviews in multiple languages
should be aggregated and displayed. Speakers of differ-
ent languages may have consistently different experiences,
e.g., different information available in different languages
at tourist attractions or different user experiences with soft-
ware due to internationalization/localization choices. This
paper assesses the similarity in the ratings given by speak-
ers of different languages to London tourist attractions on
TripAdvisor. The correlations between different languages
are generally high, but some language pairs are more cor-
related than others. The results question the common prac-
tice of computing average ratings from reviews in many lan-
guages.
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Introduction
The amount of content online in different languages is greatly
increasing, and the early days of English-language dom-
inance on the Web have given way to language pluralism
online. For many large user-generated content platforms,
less than half the content is in English [7, 8] and many
users do not speak English as a native language [5, 6]. As
Internet-penetration rates are already high in most English-
speaking countries, future user growth (and the content
contributed by these users) will be predominantly in non-
English languages [3].
The language dynamics of online reviews have received lit-
tle scholarly attention, and industry practices vary greatly.
In general, many websites aggregate reviews from multi-
ple languages together to compute an average rating as
is the case with TripAdvisor, the travel review website ana-
lyzed in this paper. Many websites differ, however, on how
reviews in other languages are displayed (if at all) to users.
TripAdvisor generally shows reviews in reverse chronolog-
ical order (most recent reviews first), but demotes foreign-
language reviews so that they appear after all reviews in the
language selected by the user. By contrast, Google Play, a
mobile app store, hides reviews in other languages entirely
making them completely inaccessible (although reviews
from all languages appear to be used when calculating the
average rating of an app).1 Beyond reviews, Twitter, Face-
book, and Google Plus all provide the option to see ma-
chine translations of foreign-language posts, and Facebook
has experimented with showing machine translations in
place of foreign-language posts.
In general, a larger number of reviews is thought to be more
helpful to potential consumers making purchasing decisions
1For more details see, “Design for multilinguals: Seemingly simple yet
often missed,” http://www.scotthale.net/blog/?p=412
[9, 12]. There remains, however, a fundamental question
of whether reviews in different languages are analytically
similar to each other. If speakers of different languages
focus on different aspects, evaluate products differently,
and/or have consistently different experiences (e.g., differ-
ent internationalization/localization choices for software or
different information, etc. available for in-person activities)
the reviews from one language may have less relevance to
individuals primarily speaking a different language. If so,
the practice of creating an average rating from reviews in
multiple languages could be unhelpful or even misleading.
Data and methods
One large segment of user reviews is travel reviews. Tourist
attractions in popular, international cities are reviewed by
users from many countries, speaking many languages. Trip-
Advisor is one of the largest platforms for travel reviews,
reporting 315 million unique visitors per month.2 All of the
reviews on tripadvisor.co.uk about tourist attractions in Lon-
don, England, were crawled and extracted using a custom-
built webcrawler in Python3.3 London is a suitable choice
as it is a large, international city and a top tourist destina-
tion for people from many countries. At the time of crawling
in July 2015, TripAdvisor had 516,641 reviews pertaining
to 3,040 different tourist attractions in London. The dataset
only includes tourist attractions (as defined by TripAdvisor)
and does not include reviews of hotels and restaurants.
TripAdvisor provides a link to machine translate non-English
reviews, and the source-language parameter included in
that machine translation link was taken as the language
of the review. Reviews without a machine translation link
were assumed to be in English. A human examination
2http://www.tripadvisor.co.uk/PressCenter-c6-About_Us.html
3The code is freely available under an open-source license at
http://www.scotthale.net/pubs/?chi2016.
of 100 randomly chosen reviews did not find any errors
in language labels. All reviews were also examined with
the Compact Language Detection kit used within Google
Chrome, and CLD detected the same language as that ex-
tracted from the translation link for 99.5% of the reviews.
Ad hoc examination suggested the disagreements between
CLD and TripAdvisor were often due to the mixing of multi-
ple languages within a single review.
The name and postcode of each attraction were recorded,
and then the following elements for each review of the at-
traction were extracted:
• A numeric id of the user authoring the review stored
in the HTML of the page
• The “star” rating the user gave the attraction. This is
a whole number between 1 (the lowest rating) and 5
(the highest rating)
• The date on which the user authored the review
• The location of the author (free-text, optional)
Results
The earliest reviews on TripAdvisor date from 2001 and are
all in English. However, from 2006 onwards non-English
reviews grew quickly as shown in Figure 2. By July 2015
when the site was crawled, 25% of all reviews of London at-
tractions were not in English. Just over half of all attractions
had at least one non-English review, and 175 attractions
(6%) had more non-English than English-language reviews.
Reviews of London attractions in all languages tended to
be written in the summer months. Using a 30-day rolling
window, the window with the most reviews was centered on
July 1 and contained 12% of all reviews (Figure 3).
Figure 2: The number of user reviews on TripAdvisor about
London attractions from 2001 to 2015 for the top 8 languages
The timing of reviews in each language was similar but had
slight differences. French reviews were written earlier in
the year: 14% of French reviews were written in the 30-day
window centered on May 3. Italian reviews were written
later in the year: 12% of Italian reviews were written in the
30-day window centered on August 31. Figure 4 shows the
percentage of reviews written in different language each
day of the year smoothed using a 30-day rolling window.
The average star rating (1–5 stars) is sensitive to the num-
ber of reviews. With a small number of reviews, a single
rating can be over represented. Through manual examina-
tion of different thresholds, 10 reviews was chosen as the
minimum number of reviews needed to consider an attrac-
tion. There were 471 attractions with at least 10 English
and 10 non-English reviews, and among these attractions
the correlation in the average rating between English and
non-English reviews was strong (0.72). On average, the
mean ratings of English reviews were 0.067 of a star lower
than the mean ratings of non-English reviews (4.22 vs. 4.29
stars). While this difference is statistically significant at con-
Figure 3: The number of user reviews on TripAdvisor about
London attractions by day of the year for all languages. The plot
combines data from 2001 to 2015, and the data is smoothed with
a 30-day rolling window.
Figure 4: The number of user reviews on TripAdvisor about
London attractions by day of the year for the top 8 languages. The
plot combines data from 2001 to 2015, and the data is smoothed
with a 30-day rolling window.
ventional levels (p < 0.03), the magnitude of the difference
is very small.
Applying the same criteria of at least 10 reviews in a lan-
guage and 10 reviews in all other languages, correlations
for each language were computed. Each correlation is
the average star ratings of speakers of the language com-
pared to the average star ratings of speakers of all other
languages. As can be seen in Table 1, the correlations vary
considerably. Ratings in German, Norwegian, and French
are strongly correlated with ratings in other languages.
In contrast, ratings in languages such as Portuguese and
Japanese are less strongly correlated. Thus, the usefulness
of reviews in another language may vary by language.
Looking at pairs of languages, the correlations in the star
ratings given by speakers of different languages to attrac-
tions ranged from a minimum of −0.1 between Chinese
and Danish to a maximum of 0.97 between Chinese and
Japanese as well as between Chinese and Russian. In
general, the correlations were high (Figure 1). Within the
distribution of correlations, the first quartile was 0.44, the
median 0.56, and the third quartile 0.68.
Most users wrote only one review of a London attraction
(162,801 of 254,518 users, or 64%). Of the users writing
multiple reviews, a small number wrote reviews in two dif-
ferent languages (943 of 91,717 users, or 1%). No users
wrote reviews in more than two languages. Although a
small percentage of users, taken along with the single re-
views that mixed multiple languages together, it is important
for interface designers to consider bilingual users (includ-
ing users who might read reviews in multiple languages but
only write reviews in one language). Consistent with find-
ings on Wikipedia [6] and Twitter [5], users writing reviews
in more than one language were more active on TripAdvisor
than users writing reviews in only one language. Among
Language Num. attractions Correlation Mean difference
Polish (pl) 12 0.30 0.05
Turkish (tr) 8 0.42 0.04
Greek (el) 14 0.52 0.14
Danish (da) 22 0.52 −0.18
Japanese (ja) 81 0.53 −0.17***
Portuguese (pt) 199 0.61 0.17***
Swedish (sv) 38 0.63 −0.11
Russian (ru) 98 0.66 0.29***
Dutch (nl) 47 0.70 −0.09
English (en) 471 0.72 −0.07*
Italian (it) 216 0.73 0.02
Chinese (zh-CN) 6 0.74 −0.10
Spanish (es) 174 0.77 −0.01
French (fr) 160 0.81 −0.05
Norwegian (no) 18 0.86 −0.13
German (de) 110 0.88 0.02
Table 1: Correlations and differences between the mean ratings
for attractions given by speakers of a language compared to
ratings given by speakers of all other languages. Asterisks
indicate the significance of two-sample t-tests on the means of the
average ratings (*** p < 0.001, ** p < 0.01, * p < 0.05).
users writing at least two reviews, users writing in two differ-
ent languages authored more reviews than users writing in
only one language (5.1 vs. 3.8 reviews per user on average;
p < 0.001).
Discussions
It is common practice to create one overall rating for a prod-
uct or item by simply averaging all the available ratings with-
out regard to the location or language of the reviewer. With
regards to language and tourist attractions in London, this
practice seems to be justified in general, although some
language pairs are more strongly correlated than others.
In general, research has suggested that a larger number of
reviews is more helpful to a person trying to make a deci-
sion about a product [9, 12]. Users may derive some utility
from the star ratings of reviews in languages they do not
read and possibly more from rough machine translations of
the review text. At the same time, the experience of review-
ers speaking a different language may be a poor indication
of the experience the person will actually have with a prod-
uct/service. As far as London attractions are concerned,
the star ratings of reviews in different languages have vary-
ing correlations with each other. Ratings in German, Nor-
wegian, and French are more strongly correlated with re-
views in other languages than are ratings in Japanese, Por-
tuguese, or Russian. Thus, the usefulness that users have
from reviews in other languages likely varies with the lan-
guages they speak.
When there are few reviews in a user’s language(s), it may
be helpful to display reviews in other languages. The cor-
relations between pairs of languages suggest that ratings
from some languages will be more indicative of the expe-
rience a person speaking a given language will have than
ratings from other languages. This may be due to underly-
ing elements of culture that are captured by the language(s)
of a person. Research has shown some differences in the
use of social media platforms correlate with cultural dimen-
sions measured at the country level [2], and similar cultural
dimensions may affect the expectations and evaluations of
people writing reviews in different languages.
Beyond the similarity of evaluations there is also a user-
interface design question about how helpful people perceive
reviews written in another language. Experiments are an
exciting methodology to directly test how people respond to
foreign-language content.
This extended abstract is a first and incomplete step into
examining reviews in multiple languages. It is unclear how
far the findings related to tourist attractions in London, Eng-
land, extend to other locations or to other types of reviews.
Further work is needed to analyze other types of reviews
such as reviews of mobile apps where the user experiences
may vary across languages depending on the international
and localization choices made. Even seemingly language-
neutral factors such as the well-known 140-character limit
on Twitter appear to have different effects on users writing
in different languages [10, 11]. Such research is important,
along with other information such as rates of bilingualism,
for interface designers to decide which foreign-language
reviews to show first (if any) and how ratings from multiple
languages should be averaged (if at all). At the same time,
it is important to remember that many Internet users are
bilingual [5, 6]—perhaps even the majority [1, 4]—and, de-
signers should allow multilingual users access to content in
their multiple languages.
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